This study aimed to analyze measurement invariance of the Behavioral Regulation Sports Questionnaire (BRSQ) across gender and four different sports. In addition, we examined nomological validity via basic psychological needs satisfaction. Participants totaled 1,812 Portuguese athletes (1,220 males and 592 females; aged 15-59 years, Mage ¼ 17.72, SD ¼ 5.51) from football (n ¼ 596), basketball (n ¼ 273), swimming (n ¼ 800), and parasport (n ¼ 143). The BRSQ measurement model was invariant across gender and these four sports. The scale confirmed nomological validity in that satisfaction of basic psychological needs positively predicted autonomous forms of motivation and negatively predicted more controlled motivation 
Introduction
More than 30 theories have addressed motivation in the sport context, but selfdetermination theory (SDT; has been one of the most widely used theoretical models for understanding cognitive, emotional, and behavioral outcomes in athletes. SDT is a macro theory about human motivation, explaining the components of intrinsic and extrinsic motivation as well as the factors that improve or weaken motivational regulation . According to Deci and Ryan (2008) , the social environment does not directly determine how people regulate their motivation. Instead, these authors suggest that the main factor impacting motivation is the satisfaction of three basic psychological needs (BPNs): autonomy, competence, and relatedness. Autonomy refers to the need to feel independent and autonomous in self-selected activities. Competence is related to the need to interact effectively in specific contexts. Relatedness is the need to establish interpersonal links and interact with others (Deci & Ryan, 2008) . Deci and Ryan (2008) argue that BPNs are innate and universal to all human beings, regardless of their ethnicity, gender, age, race, or cultural background, and that satisfaction of BPNs is directly linked to an individual's motivational regulation. This evidence has been empirically demonstrated by B. Chen et al. (2015) in a cross-cultural study (i.e., Belgium, China, United States, and Peru).
Motivational regulations are spread across a continuum varying from the absence of motivation or lack of intention to act (i.e., amotivation) through controlled forms (external and introjected regulation) of motivation, ending with autonomous forms (identified and integrated regulations and intrinsic motivation) . According to Deci and Ryan (2008) , distinguishing between controlled and autonomous motivation is the main characteristic of SDT as further modified by Organismic Integration Theory. Organismic Integration Theory describes the process by which external regulations are internalized, leading to more self-determined behaviors. It also explains how different regulations impact a person's cognitive, behavioral, and affective conduct (Howard, Gagne´, & Bureau, 2017) .
Over the last few years, researchers have developed and validated SDT-based measurements that assess how people regulate their behavior in the sport context (Clancy, Herring, & Campbell, 2017) . Two of the most well-known instruments for this purpose are the Sport Motivation Scale (SMS; Pelletier et al., 1995; Pelletier, Rocchi, Vallerand, Deci, & Ryan, 2013) and the Behavioral Regulation Sport Questionnaire (BRSQ; Lonsdale, Hodge, & Rose, 2008) . According to Lonsdale et al. (2008) , the BRSQ was developed mainly because of the psychometric problems in the SMS, though these authors highlighted the need for further improving both scales. In addition, the original version of SMS (Pelletier et al., 1995) did not measure integrated regulation, giving this tool a shortcoming in predicting behavioral regulations. Recently, the BRSQ has been translated into various languages and validated in countries, such as the Netherlands (Assor, Vansteenkinste, & Kaplan, 2009) , China (Chan, Hagger, & Spray, 2011) , Greece (Tsitskari, Vernadakis, Foridou, & Bebetsos, 2015) , Spain (Moreno-Murcia, Marzo, Martı´nez-Galindo, & Marı´n, 2011; Villadrich, Torregrossa, & Cruz, 2011) , and Portugal (Monteiro, Mouta˜o, & Cid, 2018) . Despite its multinational validation and good psychometric properties, the BRSQ's measurement invariance has not been investigated, except in the Swedish version (Stenling, Ivarsson, Lindwall, & Gucciardi, 2018) for which there is support for longitudinal invariance. Even in the Swedish instance, researchers noted the instrument's limitations and stressed the need to replicate this invariance in other settings and for other parameters (e.g., other sports, levels of competition, and cultural backgrounds). Monteiro et al. (2018) called for more studies (e.g., to test invariance across gender, age groups, and different sports).
The Present Study
In this study, we aimed to analyze BRSQ invariance across gender and four different sports while also examining the nomological validity between BPNs' satisfaction and different forms of motivation. SDT constructs are assumed to be universal influences on human motivation , as also highlighted in other studies (e.g., Villadrich et al., 2013) , since constructs underlying behavioral regulations have shown invariance across gender (Lonsdale et al., 2008) , competitive level (Hancox, Quested, Villadrich, & Duda, 2015) , and cultural background (Villadrich et al., 2013) . Consequently, and according to Stenling et al. (2018) and Monteiro et al. (2018) , we hypothesised that the BRSQ would be invariant across gender and across different sports.
In line with SDT Ryan & Deci, 2017) and others who have recognized this theory (e.g., Á lvarez, Balaguer, Castillo, & Duda, 2012; Jo˜seaar, Hein, & Hagger, 2012; Sarrazin, Vallerand, Guillet, Pelletier, & Cury, 2002) , the individual's satisfaction of BPNs should be associated with an increase in more autonomous forms of motivation. We sought to demonstrate this empirically by showing, within the BRSQ, a positive correlation of BPNs with autonomous forms of motivation and a negative correlation of BPNs with controlled motivation and amotivation.
Method Participants
Our participants were 1,812 Portuguese athletes (1,220 males; 592 females), practicing different sports and aged 15-59 years old (M ¼ 17.72; SD ¼ 5.51). All participants competed in national or international championships. Their sport experience varied from 1-29 years (M ¼ 8.22; SD ¼ 3.92), weekly training ranged from 1-12 sessions (M ¼ 5.13; SD ¼ 2.22), and volume training varied from 60-150 minutes (M ¼ 106.14; SD ¼ 24.21). To test measurement invariance, the sample was split into four groups, according to the type of sport practiced: football (n ¼ 596), basketball (n ¼ 800), swimming (n ¼ 273), and parasport (n ¼ 143). Characteristics of each group are presented in Table 1 . The participants in the parasport group were engaged in several sports (swimming, athletics, basketball, boccia, and judo) and had one or more disabilities (e.g., cerebral paralysis, deafness, and motor or visual disabilities).
Instruments
Behavioral Regulation Sport Questionnaire. In this study, we used the Portuguese version of the BRSQ (Monteiro et al., 2018) , a 24-item questionnaire that has been found to be a valid measure of amotivation and extrinsic, introjected, identified, integrated, and intrinsic forms of motivation (e.g., Monteiro et al., 2018) . In this questionnaire, respondents are required to answer each item on 7-point Likerttype scale, with categorizations varying from 1 (not at all true) to 7 (very true).
Basic Psychological Needs Exercise Scale. To measure BPNs related to exercise, we used the Basic Psychological Needs Exercise Scale, adapted and validated to sport context by Monteiro et al. (2016) . The 12 items of this scale are grouped into three factors (four items per factor) that represent the three BPNs. Responses are given on a 5-point Likert-type scale ranging from 1 (totally disagree) to 5 (totally agree). We calculated composite reliability and considered it to be appropriate to reflect item consistency in BPN groupings (autonomy ¼ .70; competence ¼ .77, and relatedness ¼ .85).
Procedures: Data Collection
For this study, we used a convenience sample from different sports (football, basketball, swimming, and parasport), as we did not have the necessary means to collect data in other or more specific sports. 
First, we contacted sports club managers and informed them about the study's objectives. Following their approval to proceed with data collection, we next contacted coaches to arrange a suitable time for data collection. Third, after procuring informed written consent from all the participants, athletes were asked to complete the questionnaires before their training session. For underaged athletes, we obtained informed consent from their parents. All participants were guaranteed personal confidentiality. It should also be noted that parasport participants completed the questionnaire as autonomously as possible, though parasport participants who were unable to complete the questionnaire on their own received assistance from their coach or from a family member. In such situations, we reinforced the imperative of participant confidentiality and bias prevention. Average time taken to complete the questionnaires was 20 minutes. We obtained ethical approval from the committee of the Research Center in Sports Sciences, Health Sciences and Human Development (CIDESD) under the reference UID/DTP/04045/2013.
Data Analysis
We calculated descriptive statistics (means and standard deviations) for each construct. We performed a maximum likelihood method of structural equation modeling using AMOS 23.0. First, we conducted confirmatory factor analysis to test the psychometric properties for each measurement model. Second, we conducted structural equation modeling in order to demonstrate nomological validity among BPNs and different types of motivation. For both analyses, we followed the recommendations of several authors (Byrne, 2010; Hair, Black, Babin, & Anderson, 2014; Marsh, Hau, & Wen, 2004) . We used the following goodness-of-fit indexes: standardized root mean square residual (SRMR), Comparative Fit Index (CFI), Tucker-Lewis Index, root mean square error of approximation (RMSEA), and the respective confidence interval (90% CI). For these indexes, the following cut-off values were adopted: CFI and Tucker-Lewis Index ! .90 and SRMR and RMSEA .08 (Byrne, 2010; Hair et al., 2014; Marsh et al., 2004) .
Convergent validity was examined through average variance extracted (AVE) calculation, considering adjusted values of AVE ! .50. Discriminant validity was verified when the AVE of each construct exceeded the squared correlations between that construct and any other construct (Hair et al., 2014) . Internal consistency was calculated via composite reliability, adopting .70 as the cut-off value (Hair et al., 2014) . Nomological validity was analyzed through structural equation modeling between BPNs and the different motivational regulations. To assess significance, 90% CI values were scrutinized such that values should not encompass zero (Hair et al., 2014; Liu, Li, & Zhu, 2012) .
To demonstrate measurement invariance of the BRSQ across different groups, we adopted the recommendations of Byrne (2010 ), F. Chen (2007 , and Cheung and Rensvold (2002) that (a) the measurement model should present a good fit to the data in each sample under analysis and (b) the following invariance types should be analyzed: (i) configural invariance (baseline model, which factor loadings, intercepts, and residuals are freely estimated), (ii) metric invariance (all factor loadings are equal), (iii) scalar invariance (all factor loadings and item intercepts are equal), and (iv) residual invariance (all factor loadings, item intercepts and residuals are equal). Moreover, invariances were understood from a practical standpoint (ÁCFI, ÁRMSEA, and ÁSRMR). In this study, invariance was verified as follows: (a) ÁCFI .01, (b) ÁRMSEA .015, and (c) ÁSRMR .03 for factor loading invariance tests and (a) ÁCFI .01, (b) ÁRMSEA .015, and (c) ÁSRMR .01 for intercept invariance tests.
Results

Preliminary Analysis
Data analysis demonstrated 12 cases of missing values (total absence of response in one of the questionnaires); and 14 univariate (z > 3.00) and multivariate outliers (Mahalanobis distance ¼ p 1 < .001; p 2 < .001) were removed from the data for further analysis, as suggested by Byrne (2010) . Item-level descriptive statistics showed no deviations from univariate normality in all samples (all kurtosis and skewness values varied from 7 to + 7 and 2 to + 2, respectively). However, Mardia's coefficient for multivariate kurtosis showed violation of multivariate distribution in all samples (values are > 5.0). Therefore, a Bollen-Stine bootstrap with 2,000 samples was performed (Nevitt & Hancock, 2001 ). Finally, the association observed between BPNs of autonomy and integrated regulation was greater than .90 (Hair et al., 2014) , indicative of a collinearity issue. Therefore, we calculated the variance inflation factor and obtained a value of 1. As 10 is the cut-off value suggested by some authors (e.g., Hair et al., 2014) , no collinearity issues were found.
Descriptive Statistics, Internal Consistency, and Convergent and Discriminant Validity
As shown in Table 2 , autonomous forms of motivation have higher mean scores than controlled forms of motivation and amotivation. Moreover, there is evidence that all factors have adequate internal consistency values (all > .70). All the factors presented values of convergent validity, except for identified regulation. Problems were found regarding discriminant validity, more precisely between external and introjected regulation, and between identified and integrated regulations. These problems are due to the fact that the square of the correlations between these factors was higher than the AVE value of both factors (Fornell & Larcker, 1981; Hair et al., 2014) . The remaining factors did not present any discriminant validity problems. Table 3 shows that the BRSQ measurement model (six factors, 24 items), had an acceptable fit to the data in all samples. The structural model tested including BPNs, and motivational regulations also fit the data.
Confirmatory Factor Analysis
Some of the standardized parameters of the measurement model (six factors and 24 items) showed factor loadings ! .50 (for more details see Figure 1 ). 
Nomological Validity
As shown in Table 4 , the satisfaction of BPNs was significantly positively associated with more autonomous forms of motivation (identified, integrated, and intrinsic motivation). In contrast, the satisfaction of BPNs was significantly negatively associated with the controlled types of motivation (i.e., external and introjected regulation) as well as with amotivation. These results confirm the nomological validity of the BRSQ.
Measurement Invariance
Regarding the invariance of the measurement model (see Table 5 ) across gender and sports, results showed that, in general, the BRSQ is invariant. Furthermore, as demonstrated in Table 5 , ÁCFI, ÁRMSEA, and ÁSRMR were acceptable according to F. Chen's (2007) recommendations for measurement invariance. Despite measurement invariance in our results, it is possible to observe that the residual invariance score calculated by ÁCFI in all models was >.01 (F. Chen, 2007; Cheung & Rensvold, 2002) . 
Discussion
The main objective of this study was to test the invariance of the BRSQ between the genders and among four different sport types. In addition, we found nomological validity between the satisfaction of BPNs and behavioral regulation of motivation. Results showed that the model suited the data in each of the groups under analysis and so was invariant across gender and the four different sports analyzed. Likewise, nomological validity was achieved, as the satisfaction of BPNs was significantly positively associated with autonomous forms of motivation and significantly negatively associated with the more controlled forms of motivation.
Factorial Validity of the BRSQ in Confirmatory Factor Analysis
This study revealed that autonomous forms of motivation were more valued by these athletes than other motivation types or amotivation. These results are in line with other studies (Lonsdale et al., 2008; Monteiro et al., 2018; Stenling et al., 2018; Villadrich et al., 2011,) . Similarly, all factors show adjusted internal consistency with the values of composite reliability higher than .70 (Hair et al., 2014) . Several studies have shown similar values, including those conducted in such other countries as Spain (Villadrich et al., 2011) , Portugal (Monteiro et al., 2018) , Sweden (Stenling et al., 2018) , and others (Villadrich et al., 2013) . In addition, all the factors presented adequate values of convergent validity (AVE > .50), indicating that the items were strongly associated with their respective factors. The only exception was the identified regulation (AVE ¼ .38). However, all items presented a factorial weight ! .54, and, according to Hair et al. (2014) , if all factorial weights are significant and greater than .50, then we can assume that the factors have good convergent validity. It is important to mention that problems of convergent validity in this factor have been identified in other studies (Monteiro et al., 2018; Moreno-Murcia, Marzo, Martı´nez-Galindo, & Conte, 2011; Villadrich et al., 2011) .
Regarding discriminant validity, our study revealed some problems involving external, introjected, identified, and integrated regulations, as the square of the correlations between them was below the AVE value in both factors (Hair et al., 2014) . Several studies analyzing the psychometric properties of BRSQ reached similar results (Lonsdale et al., 2008; Monteiro et al., 2018 , Moreno-Murcia et al., 2011 Villadrich et al., 2011) . Thus, these constructs do not appear to be empirically distinguishable. However, theoretically, these constructs are described as quite different (Deci & Ryan, 2008) . This challenge to theory may be explained in part by the structure of the correlation patterns between the different types of motivation. Specifically, motivational regulations closer to each other on the continuum were positively correlated, while those that are further from one another conceptually were correlated less positively or even negatively (Ryan & Connell, 1989) . This evidence was recently demonstrated by Howard et al. (2017) in 486 samples under analysis.
It is important to shed light on the existent differences among the various motivational regulations. External regulation is the most controlled state within extrinsic motivation; in it, participant behavior satisfies external contingencies (e.g., ''because I feel pressure from other people to play''). As stated by Deci and Ryan (2000) , introjected regulation is a more autonomous state, compared with external regulation, as, in this motivation, participant behavior is said to avoid internal punishments related to feelings of guilt and anxiety (e.g., ''because I would feel guilty if I quit''). Identified regulation is characterized by participant behavior that satisfies what is personally important, even if not totally liked (e.g., ''because the benefits of sport are important to me''). This regulation is theoretically distinguished from integrated regulation in which the participant integrates activity into his daily routine that gels with a sense of self (e.g., ' 'because what I do in sport is an expression of who I am'').
With respect to all models tested, our study's results show a satisfactory fit to the data for all participant groups under analysis (Byrne, 2010; Hair et al., 2014; Marsh et al., 2004) . These results are in line with other studies that have also analyzed the psychometric properties of the BRSQ (e.g., Hancox et al., 2015; Lonsdale et al., 2008; Monteiro et al., 2018; Stenling et al., 2018; Villadrich et al., 2011 Villadrich et al., , 2013 . According to these data, the BRSQ is a valid measurement tool for assessing motivational regulations associated with the motivational continuum of SDT in a sport context.
Nomological Validity
The structural model fit the data regarding nomological validity between the BPNs and the different forms of motivation regulation. These results respect the cut-off values adopted by several authors (Byrne, 2010; Hair et al., 2014; Marsh et al., 2004) . Specifically, the results revealed a significant positive association between the BPN's satisfaction and the more autonomous forms of motivation and a significantly negative association with the more controlled forms of motivation and amotivation. The only nonsignificant association was between competence satisfaction and introjected regulation (b ¼ À.02, CI [À0.07, .030] ). Nevertheless, these results corroborate the SDT framework , which reports that athletes' feelings of BPN satisfaction are associated with more autonomous forms of motivation. Several empirical studies have demonstrated this association (e.g., Sarrazin et al., 2002) .
In this study, autonomy satisfaction presented the greatest association with more autonomous forms of motivation, followed by competence and lastly by relatedness. These findings are in line with the study by Á lvarez et al. (2012) in which 370 Spanish football players were analyzed. This pattern of results supports the SDT principles outlined by Ryan and Deci (2000) who highlighted that autonomy satisfaction is the most important of the three BPNs for developing more autonomous forms of motivation.
Measurement Invariance
Our study's results support measurement invariance of the BRSQ. Although Byrne (2010) recommends a minimum of 5:1 (five subjects by parameter to be estimated) participants for data analysis, parasport portrays a quite specific set of characteristics, and has a much lower total number of participants in comparison with general sports practice, making these participants difficult to reach and recruit. This study, however, presents a broader sample than previously published. Costa et al. (2017) validated a scale that evaluates the six types of behavioral regulation in an exercise context with a sample of 118 individuals with schizophrenia, and Banack, Sabiston, and Bloom (2011) studied coaches' support for autonomy, BPNs, and intrinsic motivation in 130 parasport athletes.
In our study, we met all of the psychometric research recommendations from experts in the field (Byrne, 2010; F. Chen, 2007; Cheung & Rensvold, 2002) , except the ones regarding residual invariance. Specifically, our results show that the same number of factors is present in this data set, independent of such participant characteristics as sport group membership (configural invariance), and all factorial weights are invariant across both the gender and sports. This means that the instrument's test items show the same importance for the factors, regardless of their characteristics (metric invariance), and that the intercepts of the items are equivalent across participants differing in both gender and sports (scalar invariance). As claimed by Sass (2011) , scalar invariance confirmation signifies that the measurement model is suited for comparing distinct groups. Only residual invariance was not reached. However, as mentioned by Byrne (2010) and Cheung and Rensvold (2002) , this criterion is considered to be optional, as it is very difficult to achieve, especially in the field of social sciences. Moreover, ÁRMSEA and ÁSRMR were acceptable according to F. Chen's (2007) criterion. Therefore, practically, one could argue that the BRSQ possesses measurement invariance. The results of the gender invariance analysis seem to be in line with SDT constructs . This assumption has also been highlighted in other empirical studies conducted with the BRSQ (e.g., Lonsdale et al., 2008; Villadrich et al., 2013) and in other measurements (Hancox et al., 2015) . This study also demonstrated that the BRSQ is invariant across different types of sports (i.e., football, basketball, swimming, and parasport).
Our findings help broaden knowledge about human motivation and highlight once more the suitability of this model to assess motivation in several sports. This is particularly interesting since this scale is invariant across different types of sports, including parasport, which is very specific and has received little attention regarding motivational regulations (Banack et al., 2011) . According to these results and associated literature, SDT constructs are universal, regardless of the context in which they are analyzed. Likewise, they support empirically one of the most popular theoretical models for understanding cognitive, behavioral, and emotional outcomes in athletes.
Study Limitations
Among this study's limitations is that its research design is cross-sectional, leaving a need for future studies to analyze BRSQ invariance longitudinally in order to better understand causal relationships between these variables. Second, the results of this study allow comparisons between the genders but only among participants of these particular analyzed sports. Thus, in order to broaden scientific knowledge in this area, further replications are needed with regard to participant groups comprised of participants in other sports and participant characteristics (e.g., different age groups within sports practiced, years of practice, cultures, countries, etc.).
Conclusions
In summary, this research shows that the BRSQ can be used to evaluate motivational regulations in different sports contexts and with athletes of different characteristics. Although some weaknesses were evident in the Portuguese version of the BRSQ, this scale demonstrated construct validity (factorial, convergent, and discriminant), nomological validity, and composite reliability, and this measurement model also revealed invariance between the genders and among four different sports (football, basketball, swimming, and parasport). Motivation is one of the most important variables for continuous sport participation and acts as determinant of persistence over time (Pelletier, Fortier, Vallerand, & Brie`re, 2001 ). Our findings provide coaches with an invariant instrument for assessing motivation; but, as complete psychometric analysis of the BRSQ can not be summarized in one study, we have recommended further specific research.
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